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The efficiency of sorption recovery of the ions investigated was estimated by means of the recovery degree R / % and the distribution coefficient K, which were calculated as follows: 0 eq 0 100 c c R c
where 0 c and eq c are the initial and equilibrium molar concentrations of the metal ions, respectively; WEC / mmol g -1 is the working exchange capacity of the ion exchanger towards the recovered metal ions. The latter was calculated from the equation:
where V / L is the volume of the contacting solution and m / g is the resin mass.
SUPPLEMENTARY MATERIAL

S293 KINETIC EXPERIMENTS
The resin quantities (0.1 g) were stirred with 10.0 mL of solution at 20±1 °C over a period from 1 min to 24 h. The saturation times were 1, 2, 3, 5, 15, 20, 30 and 45 min and 1, 2, 3, 6 and 24h. The suspensions were intensively stirred (more than 800 rev⋅min -1 ). After a certain time, the resins and solutions were quickly separated by filtration through a porous glass filter. Then the concentrations of platinum, copper and zinc were determined in the solutions.
PLATINUM IONIC STATE IN CHLORIDE SOLUTIONS
It is known that the ionic state of platinum depends on the acidity of the medium, the concentration of chloride ions and the temperature. It was shown that the hexachloro-platinate (IV) complex [PtCl 6 ] 2-predominates in strong acidic solutions (c(HCl) ≥ 3 mol L -1 ). With dilution and increase in the pH value of these solutions, complexes of platinum(II) appear in the system, and co-exist in different proportions with the chloride complexes of platinum(IV). Moreover, the dilution leads to hydration and hydrolysis. This causes the formation of different aqua chloro-and aqua hydroxo-complexes of platinum(II) and platinum(IV):
-(where n = = 1,2; k = 1,2 and m = 1-6).
COPPER AND ZINC IONIC STATE IN CHLORIDE SOLUTIONS
The ionic states of copper and zinc were described it in a previous work. 1 It is noteworthy that, depending on acidity of the medium, both non-ferrous metal ions can form chloride complexes [ 
